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Althouj^li it is evidont from Dr. (ladow’s jiaper on the Suctorial Ap 



of the tongue of Ilmnming Birds, he merely alluded to this group, and 
as so unich misinformation on this sul)je<;t is current in ornithological 
literature, it is hoped that the ])resent pajier may be of service in cor- 
recting some of the many ini.sstatements. 

The pajier is based on the examination of the sjiecies noted below, 
and it is probable that the tyjie of tongue herein desciibed will be 
found to prevail throughout at least the greatm- ])oi tion of the Trochi- 
lithe, and should exceptions exist, they will most likely be found in the 
PluvAhornilhimv. 

Siiccies examined : 

Lamp»ni')K , Sel(H^])ho7'UR rnfns. 

Eulampif! holo.’trriens. StAlnla rallioj/e. 

Florisufja nnllivora. Doi'irha erelyiio.. 

MeU'tHuija nthiima. Lojihornis sp. 



The tongue of Ilnmming Birds, like that of such woodpeckers as 
Colaptc.s and Hylotomua, is extremely long, but there is little or no 
structural similarity between them. 

In Colapten the tongue is not continued beyond the anterior end of 
the short, fused, ceratohyals, and the basihyal is e.xtrcmely long, while 
in Trochilns the greater portion of the tongue consists of the cartilag- 
inous sheath of the ceratidivals, and the basihval is short. 

The reason for tliis diffcrmice is quite evident. The tongue of the 
woodiiecker is a barbed spear, which to be elVective needs to be more 
or less rigid. The tongue of the llumining Bird is used to entrap, not 
to imjiale, insects, and for extracting honey from Mowers, and forthe.se 
purposes it does not need to be' especially stiff. 




Trochilns coin hr is. 
Cohjpte anna', 

Selasph orns pi a t yeerens. 



Jj( Ilona erilis. 
Chlorosfilbon sp. 



Proc. Zoo]. f>oB. Lonilon, p]». PI. xvi, 
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In both Gokqytes and TrocMlus 
epibrancliinls extremely long. 




Fio. I. Hyoid of Selasphorus ru/us X car- 

ti]a<;inons jirolonj^ation of the coratohyals. A ]>or- 
tion of tlie siirromidiiij^slioath is aliowii, tlnMlitlVr* 
('lice in tlie shadin^f iiidicatin<^ wliere tlio coratohy*al 
sheatli becomes d(‘laclied ; rhp, ceratohyal ; bhif, ba- 
silic :il; bbr, basiiiraiicliinl ; cbr, ceratdbraiicliial. 

()iily the distal iioi tioiisof llie eiiibranchials are 
shown. 

Flo. II. Hyoid of CotaptesauratuB X Letters 
as before. 

A little more than halfway betw( 
forked, caeh division being a rod 



ceratobranchials are moderate, tlic 

Basibranchial is wanting in Col- 
very small and cartilaginous 
in Trochllns. 

The base of the Humming Bird’s 
tongue is formed of the soft, fatty, 
fibrous envelo])e of the basihyal, 
which, when the tongue is pro- 
truded, stretches like a spiral 
spring, and like a spiral spring 
contracts as the tongue is with- 
drawn. 

As the tongue is extended the 
ceratobranchials are apposed and 
pressed foi-ward into this fibrous 
sheath, and even when at rest these 
little bones lie close together, only 
sei)arating when the tongue is con- 
vulsively retracted, as in the act 
of gasping. 

The soft base is succeeded by the 
dense, cartilaginous sheath of the 
ceratohyals, and this practically 
consistsof two i)ortions, that in vest- 
ing the osseous part of the cerato- 
hyals and that surrounding their 
cartilaginous anterior portions. 

In badly preserved specimens 
this latter part can be slipped off 
intact, and its structure readily 
studied. 

At first the cartilaginous sheath 
forms a single tube, somewhat 
ellijjtical in transverse section, 
grooved along the center above 
and below, and showing a slighter 
groove on the u])per exterior sur- 
face. 

The central grooves indicate the 
present division ol‘ the tube by a ver- 
tical ])artition, the lateral grooves 
the formation of a llange along the 
outer edge. 

en base and tij) the tongue becomes 
bordered by a wide flange of thin 
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I membrane, the external fold of cartilage becoming thus transformed 
. before the fork of the tongue is reached. 

This membrane curls upward and inward, much as one might roll a 
) piece of paper, so that toward the apex two very delicate parallel tubes 
i are formed. 

• This tubular part of the tongue, formed by the curled-up membrane, 
exists only for a short distance towards the anterior end, so that the 
common statement that the tongue of the Humming Bird con.sists of 
two parallel muscular tubes is quite erroneous. 

So also is the statement that the tubular part of the tongue when at 
rest is drawn back into a muvscular sheath. 

When the llange is ilatteued out eacii moiety of the tongue suggests 
a feather with the vane on one side only, a resemblance that is height- 
ened by the fact that toward the anterior end the membrane is more or 
less fimbriated. 

Just how much of this fimbriation is normal and how much due to 
; wear is somewhat of a question, although it is verj^ evident that use 
I has something to <lo with the lancination of the membrane, for it \ aries 
in individuals of the same species, and in some cases whipping out by 
wear is very ai>i)arent. 

Dr. Gadow, indeed, speaks of specimens in which the membrane was 
entire, but does not mention the species, and none have come under my 
own notice in which the membrane was not somewhat lancinated. 

The width of the bordering membrane varies in different genera, 
being for example very wide in Florlsmja and very narrow in Bellona^ 
the width doubtless bearing some direct relation to the food of the bird. 

In a nestling of Cahipte annw, shown in Pig. C, PI. iv, the bordering 
membrane was longer than the cartilaginous rod sup])urting it, and the 
tongue but little cleft. 

No fresh specimens of Humming Birds have been available, but in all 

! birds examined the two branches of the tongue have more or less of an 
outward spiral twist, as shown in Fig. 3, PI. iv, and I suspect that 
f tfiis may be the noi inal condition, although it is not mentioned by 
Gosse, who gives a very good description of the Humming Bird’s tongue. 

This author states that he is unable to quite understand the action 
of the tongue in sucking up liquids, and that while drinking sirup the 
1 tongue is protruded for half an inch or .so and worked rai)idly back- 
' ward and forward. 

Gertainlj^ there can be no sucking in thejiroper meaning of the word, 
since no vacuum can be formed at the back of the tongue, and liquids 
probably pass through the tubular portion by capillary attraction. 

It seems i)robable, as stated by Professor Newton, that the chief u.se 
of the tongue is to capture small insects, and the size of the salivary 
glands suggests that the tongue may be covered with a. viscous secre- 
tion to which minute insects would adhere, and thrust into crevices 
beyond the reach of the beak. 
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STRUCTUliK OF IIIIMMINO HIRD’s TONGUE — LUCAS. 

Tt is worthy of remark that the (’lohlen-wiiigod WoodpeeJeer [Colapic'^ 
(unuthifi), a species with iiimsiially large salivary glands, employs its 
tongue in this maimer to extract ants from their abiding places. 

The princiiml muscles of the tongue are as follows: 

Sopio ItyoidcHs. — Jb'obably owing to my lack of skill in dissection 
this muscle proved liard of detection, but although extremely delicate 
it is luobably always present. It was unusually well defined in one 
spi'cimen ot‘ i^chtsphorus rii/iifi. 

Mi/lo hijohleua . — Well developed, filling much more than two-thirds 
of tlic sjiace between the rami of the jaw. 

Sfjjlohyoideus . — Tliis large and important muscle arises at about the 
junction of the frontals with the premaxillaries, and curves arouud the 
skull external to the hyoid with its enveloping geniohyoideus. 

At the angle of the jaw it turns inward, passes below the genioliyoi- 
deus, turns upward and outward to make a half turn around the epi- 
braiichial, and is coutiuue«l along the outer side of this bone and the 
ceratobrauchial to the anterior point of attachment on the upper side 
of the ceratobrauchial. 

P.y this peculiar half turn around the epibranchial the pull of the 
muscle is in a great measure transferred from the ceratobrauchial to 
that point. 

(leuiohyoideufi , — This muscle to a great extent underlies rather than 
envelopes the ei)ibranchial, and it is but little twisted around this bone. 
As jiist stated, it passes above (dorsad) the stylohyoideus and becomes 
free from the epibranchial just where stylohyoideus passes around the 
epibiauchial. The muscle is then continued to the symi)hysis of the 
mandible. 

This arrangement of the stylo and genio hyoidcus not only gives these 
two muscles a remarkably long i)ull, enabling them to act with great 
force, but also eases the strain on the long, slender epibranchial. 

(JerutoyloHfmn . — This slcndei’ muscle arises at the postei ior third of the^ 
epibranchial and runs, as usual, to the basihyal. 

Trucheohyoidnis . — Although slender, this muscle is well defined, run- 
ning from the ui)per part of the trachea, just below the arytenoid carti- 
lage, to the basihyal. 



EXPLANATION OF PLA'l'I-: IV. 

Fi:r. Tongno of E'llampis /jo/osrrjcHs, ciilnrgcd. The inciiihr.anc of tlio right side 
is opened out, th:it of (he left retains (he spiral twist eonmionly seen. 

1. AB'C', Sections through the sheath of the ceratohyals at CHA. Very greatly 
enlarged. From eamera Incida drawings. 

'Pip of tongue of Eiiliimpis holos(ri(’us, left side, from below, the memhrane 
being flatteiual upon itself. Greatly eiilaiged. hhoni a eamer;i liieida 
drawing. 

r». a, Tongue of nestling of Culi/pic aniuv X d. b, 'I'ip of same greatly enlarged, 
with the membrane: enrled inward as in nature. 

7. lleail of L’a/rtm/n's /(o/o.feric«s seen from below, slightly enlarged: <jh, geiu-- 
ohyoidens; mb, mylohyoidens ; nth, styolohyoidens. 



